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Objective: To evaluate uterine and ovarian cancer mortality trends in East Asian countries. 

Methods: For three Asian countries and one region (Japan, Korea, Singapore, and Hong Kong), we extracted number of deaths 
for each year from the World Health Organization (WHO) mortality database, focusing on women >20 years old. The WHO 
population data were used to estimate person-years at risk for women. The annual age-standardized, truncated rates were 
evaluated for four age groups. We also compared age-specific mortality rates during three calendar periods (1979 to 1988, 
1 989 to 1 998, and 1 999 to 2010). Joinpoint regression was used to determine secular trends in mortality. To obtain cervical and 
uterine corpus cancer mortality rates in Korea, we re-allocated the cases with uterine cancer of unspecified subsite according to 
the proportion in the National Cancer Incidence Databases. 

Results: Overall, uterine cancer mortality has decreased in each of the Asian regions. In Korea, corrected cervical cancer mortality 
has declined since 1993, at an annual percentage change (APC) of -4.8% (95% confidence interval [CI], -5.3 to -4.4). On the 
other hand, corrected uterine corpus cancer mortality has abruptly increased since 1995 (APC, 6.7; 95% CI, 5.4 to 8.0). Ovarian 
cancer mortality was stable, except in Korea, where mortality rates steadily increased at an APC of 6.2% (95% CI, 3.4 to 9.0) 
during 1 995 to 2000, and subsequently stabilized. 

Conclusion: Although uterine cancer mortality rates are declining in East Asia, additional effort is warranted to reduce the 
burden of gynecologic cancer in the future, through the implementation of early detection programs and the use of optimal 
therapeutic strategies. 
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INTRODUCTION 

Uterine and ovarian cancers are responsible for 10% and 
2% of all cancer deaths worldwide, respectively, causing an 
estimated 489,000 deaths annually. Indeed, cancers of the 
cervix and ovary are respectively the fifth and seventh most 
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common causes of death from cancer in Asia [1]. It has been 
estimated that the number of deaths due to uterine and ovar- 
ian cancer will reach approximately 347,100 by 2020 in Asia 
alone [1]. 

Mortality from cancers of the uterus and ovaries has been de- 
clining in Western countries for decades [2-5]. The incidence 
and mortality rates of gynecologic cancers in Asian countries 
differ from those in Western countries. Cervical cancer remains 
a major health problem in East Asia, although incidence rates 
have been decreasing [6,7]. In recent decades, East Asia has 
experienced rapid economic growth and social transforma- 
tion. These socioeconomic changes have resulted in improved 
treatments and advances in screening. In particular, cervical 
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cancer screening programs were introduced as early as the 
1980s, and routine gynecologic examination has become 
popular in East Asian countries. In addition, behavioral factors 
such as delayed and reduced childbearing, use of hormone- 
replacement therapy, and reduced physical activity have also 
become more prevalent among East Asian women. These 
reproductive and lifestyle changes are associated with higher 
incidences of uterine corpus and ovarian cancer [8,9]. However, 
there are few studies on temporal trend in gynecologic cancer 
mortality in East Asian regions. 

Specific trends in gynecologic cancer mortality differ widely 
by geographic region, age group, and time period. The aim of 
this study was to report and compare secular trends of uterine 
and ovarian cancer in Hong Kong, Japan, Korea, and Singapore. 
We designed our study to fully investigate the different cancer 
trends that are present in different regions, age groups, and 
time periods. In addition, we used national cancer incidence 
data from Korea to correct cervical and uterine corpus cancer 
mortality rates, which are otherwise substantially biased by 
missing cancer subsite information in mortality databases. 



MATERIALS AND METHODS 
1. Data source 

The World Health Organization (WHO) obtains data on 
deaths by age, sex, and cause of death, as reported annually 
by member states based on their civil registration systems. 
WHO compiles these data in the WHO mortality database. 
The 4 East Asian regions with data available for longest period 
were Japan, Singapore, Korea, and Hong Kong. The coverage 
of cause of death in the registration systems had increased 
over 85% since 1990. We extracted annual uterine cancer 
mortality data for women aged >20 years in Hong Kong (1 966 
to 2009), Japan (1955 to 2010), Korea (1985 to 2010), and 
Singapore (1966 to 2009) from the WHO mortality database 
[10]. Ovarian cancer mortality data were also extracted from 
the same database for Hong Kong (2001 to 2009), Japan (1979 
to 201 0), Korea (1 985 to 201 0), and Singapore (1 979 to 2009). 
To obtain estimates of person-years at risk, we used WHO 
population data [10]. 

Uterine cancer mortality was defined as deaths in the WHO 
mortality database that were coded as C53 (uterine cervical 
cancer), C54 (uterine corpus cancer), or C55 (unspecified 
uterine cancer), according to the International Statistical 
Classification of Disease and Related Health Problems, 10th 
revision (ICD-10) [1 1]. Assessment of ovarian cancer mortality 
was based on the ICD-10 code C56. Uterine cervical cancer 
and uterine corpus cancer have different etiologies and prog- 
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noses, and the ICD-1 0 code C55 (which is, "uterus, unspecified 
site") makes it difficult to determine the exact cervical and 
uterine corpus cancer mortality trends [12-15]. To solve this 
problem, we corrected the number of cervical cancer and 
uterine corpus cancer deaths using death certificate data dur- 
ing 1 993 to 201 0 from the Statistics Korea and data on cases of 
unspecified uterine cancer from the National Cancer Incidence 
Databases (NCIDB) of Korea [16]. To obtain a corrected count 
of cervical cancer deaths, we multiplied the total number of 
registered unspecified uterine cancer deaths (ICD-10: C55) 
by the proportion of registered, incident uterine cancer cases 
that were specifically coded as cervical cancer (ICD-10: C53). 
We then added the result to the deaths known to cause cervi- 
cal cancer, thereby achieving at a corrected total of cervical 
cancer deaths. Analogous methods were applied to obtain a 
corrected estimate of uterine corpus deaths. The details of this 
correction procedure have been described in a previous re- 
port [17]. As the personal identification number used for data 
was deleted, this study did not reguire the ethical approval of 
the Institutional Review Board. 

2. Statistical analysis 

Annual age-standardized mortality rates were estimated 
using the world standard population [18]. Rates were age- 
standardized to the Segi's 1960 world standard, using the 
direct method. Annual percentage change (APC) was used 
to compare changes in gynecologic cancer mortality by 
age group within each time period. We also compared age- 
specific mortality rates across three calendar periods (1979 to 
1 988, 1 989 to 1 998, and 1 999 to 201 0). Trends in gynecologic 
cancer mortality were assessed using joinpoint regression 
model. This analysis was performed using the Joinpoint 
software ver. 3.5.3 from the Surveillance Research Program 
of the US National Cancer Institute (Bethesda, MD, USA) [19]. 
The joinpoint method identifies the best-fit lines through 
several years of data. The method proceeds by fitting a series 
of joined lines, which are straight on a logarithmic scale, to 
trends in the annual age-adjusted cancer mortality rates. The 
line segments are joined at points called joinpoints, each of 
which indicates a statistically significant change in trend. 

RESULTS 

1 . Uterine and ovarian cancer mortality rates 

Table 1 presents age-standardized uterine and ovarian 
cancer mortality rates per 100,000 women for each region. In 
general, mortality rates due to uterine cancer are higher than 
those due to ovarian cancer. During 1966 to 2009, Singapore 
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experienced the highest uterine cancer mortality rates among 
the four regions. In 2009, Korea had the lowest uterine cancer 
mortality rates among these regions. Between 2000 and 2009, 
Singapore had the highest ovarian cancer mortality rates. 
Furthermore, Korea and Hong Kong had the lowest ovarian 
cancer mortality rates. 

2. Trends in uterine cancer mortality rates 

Fig. 1A presents overall trends in uterine cancer mortality 
rates for each of the four East Asian regions. When certified 
uterine cancer deaths (ICD-10: C53, C54, and C55) are plotted, 
a significantly decreasing trend is evident throughout the 
entire study period. 

Indeed, overall, uterine cancer mortality rates significantly 
declined across the study period for each of the four regions 
(Table 2, Fig. 1A). During the entire study period, Singapore 
had the highest uterine cancer mortality of the four regions, 
although there has been a trend of decreasing uterine cancer 
mortality in Singapore since 1966 (APC, -2.3%; 95% confi- 



dence interval [CI], -2.6 to -2.1). In Hong Kong, there was 
an overall trend of decrease of uterine cancer mortality since 
at least 1966 (APC, -4.0%; 95% CI, -4.6 to -3.5). More rapid 
reductions in uterine cancer mortality occurred in Japan be- 
tween 1970 and 1990 (APC, -4.9%; 95% CI, -5.1 to -4.8) and 
in Korea between 1 994 and 201 0 (APC, -4.4%; 95% CI, -4.8 to 
-4.0). After 1990, however, the trend of decreased mortality 
began to slow in Japan. In the three Asian countries and Hong 
Kong, uterine cancer mortality rates have been declining sig- 
nificantly in almost all age groups. Fig. 2A presents changes in 
mortality rates by age group. Interestingly, the uterine cancer 
mortality rates tended to increase among women 20 to 34 
years of age in Japan and among women over 70 years of age 
in Korea. 

3. Trends in ovarian cancer mortality rate 

Overall, no significant changes in ovarian cancer mortality 
were observed, except in Korea and Japan (Table 2). In Korea, 
ovarian cancer mortality rates significantly increased (APC, 
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Fig. 1. Trends in uterine* and ovarian cancer mortality rates (age-standardized, women >20 years) obtained by pinpoint regression for 4 female 
Asian populations. (A) Uterine cancer. (B) Ovarian cancer. *Uterine cancer includes cervix uteri (International Statistical Classification of Disease 
and Related Health Problems, 1 0th revision [ICD-1 0] code C53); corpus uteri (ICD-1 0 code C54); and uterus, unspecified (ICD-1 0 code C55). 



Table 1. Gynecologic cancer deaths and age-adjusted mortality rates among women >20 years according to region and calendar year 



Country 


Period 


Age-adjusted uterine cancer* death rate 
(>20 yr) per 1 00,000 women 


Period 


Age-adjusted ovarian cancer death rate 
(>20 yr) per 1 00,000 women 




1970 


1980 


1990 


2000 


2009 




1980 1990 2000 2009 


Hong Kong 


1 966-2009 


16.7 


12.1 


9.0 


6.3 


6.0 


2001-2009 


3.8 


Japan 


1955-2010 


18.4 


11.3 


6.9 


6.5 


6.2 


1979-2010 


4.6 5.5 5.3 5.3 


Korea 


1985-2010 






10.9 


7.8 


5.3 


1985-2010 


3.4 3.8 


Singapore 


1 966-2009 


21.7 


17.1 


12.5 


11.9 


7.2 


1979-2009 


6.1 5.7 



*Uterine cancer includes cervix uteri (International Statistical Classification of Disease and Related Health Problems, 10th revision [ICD-10] code 
C53); corpus uteri (ICD-1 0 code C54); and uterus, unspecified (ICD-1 0 code C55). 
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Fig. 2. Uterine and ovarian cancer mortality by age group, period, and region. (A) Uterine cancer. (B) Ovarian cancer. *Uterine cancer includes 
cervix uteri (International Statistical Classification of Disease and Related Health Problems, 1 0th revision [ICD-1 0] code C53); corpus uteri (ICD-1 0 
code C54); and uterus, unspecified (ICD-1 0 code C55). 



Table 2. Estimated annual percentage change of gynecologic cancer death rates, with 95% CIs 

Trend 1 Trend 2 Trend 3 

Year APC 95% CI Year APC 95% CI Year APC 95% CI 

Uterine cancer* 



Hong Kong 


1966-2009 


-4.0 + 


-4.6, 


-3.5 


















Japan 


1955-1970 


-3.2 + 


"3.4, 


-3.0 


1970- 


-1990 


-4.9 + 


"5.1, 


-4.8 


1990-2010 


-0.2 + 


-0.4, -0.1 


Korea 


1985-1994 


-1.4 + 


-2.3, 


-0.5 


1994- 


-2010 


-4.4 + 


-4.8, 


-4.0 








Singapore 


1966-2009 


-2.3 + 


-2.6, 


-2.1 



















Ovarian cancer 

Hong Kong 2001-2009 -0.4 -3.1,2.3 

Japan 1990-1997 1.1 + 0.4,1.8 1997-2000 -3.1 -7.9,2.0 2000-2010 0.0 -0.4,0.4 

Korea 1995-2000 6.2 + 3.4,9.0 2000-2010 1.1 0.0,2.3 

Singapore 1991-2009 -0.5 -1.6,0.5 



APC, annual percentage change; CI, confidence interval. 

*Uterine cancer includes cervix uteri (International Statistical Classification of Disease and Related Health Problems, 10th revision [ICD-1 0] code 
C53); corpus uteri (ICD-1 0 code C54); and uterus, unspecified (ICD-1 0 code C55). + The APC is significantly different from zero (p<0.05). 
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Table 3. Calculation of the corrected cervical cancer and uterine corpus cancer deaths in Korea (1993 to 2010) 



No. of deaths by cause of death* 

Uterine, unspecified (C55) Proportion among all cancer (%) Corrected deaths 



Year 


Uterine, 


Uterine, 


Uterine 
unspecified 
(C55MB) 


Registered as cancer incidence cases + 












cervix 
(C53) (A) 


corpus 
(C54) (a) 


Registered as 

Ldl lLfcM Ul all 

sites (Q* 


Uterine, 
cervix 
(C53) (D) 


Uterine, 
corpus 
(C54)(d) 


Uterine, cervix 
(E)=(D)/ 
(C)XIOO 


Uterine, corpus 
(e)=(d)/ 
(C)XIOO 


Uterine, cervix 

(G)=(A)+ 
(B)X(E)/100 


Uterine, corpus 
(g)=(a)+ 
(B)X(e)/100 


1993 


416 


4 


944 


542 


419 


22 


77.3 


4.1 


1,125 


50 


1994 


548 


8 


925 


575 


450 


27 


78.3 


4.7 


1,268 


55 


1995 


544 


29 


839 


576 


448 


26 


77.8 


4.5 


1,192 


69 


1996 


656 


29 


714 


483 


382 


26 


79.1 


5.4 


1,213 


65 


1997 


680 


30 


709 


507 


384 


28 


75.7 


5.5 


1,216 


67 


1998 


606 


37 


665 


511 


395 


31 


77.3 


6.1 


1,116 


78 


1999 


690 


38 


593 


476 


345 


40 


72.5 


8.4 


1,118 


85 


2000 


726 


50 


534 


431 


328 


33 


76.1 


7.7 


1,134 


87 


2001 


807 


56 


495 


419 


313 


37 


74.7 


8.8 


1,177 


96 


2002 


1,009 


120 


252 


166 


104 


17 


62.7 


10.2 


1,168 


143 


2003 


1,111 


146 


140 


94 


54 


9 


57.4 


9.6 


1,192 


157 


2004 


1,078 


125 


122 


72 


28 


14 


38.9 


19.4 


1,135 


144 


2005 


1,066 


151 


128 


84 


42 


22 


50.0 


26.2 


1,133 


183 


2006 


1,002 


146 


92 


60 


28 


11 


46.7 


18.3 


1,045 


163 


2007 


987 


165 


89 


63 


22 


21 


34.9 


33.3 


1,019 


195 


2008 


954 


210 


97 


77 


41 


21 


53.2 


27.3 


1,007 


236 


2009 


949 


221 


87 


66 


24 


13 


36.4 


19.7 


982 


238 


2010 


956 


222 


94 


67 


25 


23 


37.3 


34.3 


995 


249 


Total 


14,785 


1,787 


7,519 


5,269 


3,832 


421 


61.5 


14.1 


20,235 


2,360 



*National death certificate data, Statistics Korea. + Korea National Cancer Incidence Databases. 




2.6%; 95% CI, 1.8 to 3.5) across the entire period (1995 to 
2010). Especially, rapid increase in ovarian cancer mortality 
occurred during 1 995 to 2000 (APC, 6.2%; 95% CI, 3.4 to 9.0). In 
Japan, ovarian cancer mortality rates began to increase during 
1990 to 1997 (APC, 1.1%; 95% CI, 0.4 to 1.8). Subseguently, 
the mortality rates appeared to decline, but the reduction 
was not statistically significant. Fig. IB presents overall 
trends in ovarian cancer mortality rates for the four regions 
that were investigated in the current study. Fig. 2B presents 
ovarian cancer mortality by age group, again for each of these 
four regions. Among women older than 70 years, prominent 
increasing trends were found in Japan, Korea, and Singapore. 

4. Corrected trends in uterine cervix and corpus mortality 
rates in Korea 

Table 3 presents our method of correcting the number of 
annual deaths due to uterine cervix and uterine corpus cancer, 
based on the NCIDB in Korea. The proportion of all uterine 
cancer deaths with unspecified subtype was the highest in 
1993 (69.2%) and gradually diminished until 2010 (7.4%), 



which suggest significant improvement of guality of the death 
certificate over the past two decades. 

Fig. 3 presents the overall trends in cervical and uterine 
corpus cancer mortality rates in Korea, using the corrected 
estimates of mortality. After corrections, it was evident that 
overall age-standardized cervical cancer mortality rates 
significantly declined during 1993 to 2010 (APC, -4.8%; 95% 
CI, -5.3 to -4.4). On the other hand, increase in corrected 
uterine corpus mortality rates were observed during 1995 
to 2010 (APC, 6.7%; 95% CI, 5.4 to 8.0). Suppl. Table 1 and 
Fig. 1 present changes in mortality rates by age group. 
Whereas cervical cancer mortality rates have been declining 
significantly in almost all age groups, a nonsignificant trend of 
increasing mortality rates was found among women 20 to 34 
years of age after 2004 (APC, 6.4%; 95% CI, -2.6 to 16.2). 

DISCUSSION 

In the present study, we compared and assessed secular 
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Fig. 3. Corrected trends in cervical and uterine corpus cancer mortality 
regression. (A) Cervix. (B) Corpus uteri. 

trends of gynecologic cancer mortality among four East Asian 
female populations, including specific examinations of age- 
specific mortality. In some European countries, over 70% of 
deaths from uterine cancer were allotted to "uterus unspeci- 
fied" during 1960; however, this proportion had reduced to 
30% by around 1995 [14]. In Korea, a proportion of classifica- 
tion of "uterus, unspecified" has decreased from 69.1% of uter- 
ine cancer deaths in 1993 to 18.4% of uterine cancer deaths 
in 2002 [17]. We corrected the counts of cervical cancer and 
uterine corpus cancer deaths by referencing NCIDB in Korea. 
Our correction procedure allowed us to estimate separate 
mortality rates for cervical and uterine corpus cancer. After 
correcting the WHO mortality data, we found that cervical 
cancer mortality rates had decreased since at least 1993. On 
the other hand, the corrected data also revealed a trend of 
increasing uterine corpus cancer mortality rates, which began 
during or before 1995. 

Considering the similar cancer mortality patterns that we 
observed across the four Asian regions, it is likely that the ma- 
jority of deaths registered as "uterus, unspecified site" are the 
result of cervical cancer, as we found in Korea. Therefore, the 
overall trend of declining uterine cancer mortality might be 
attributed to the specific decline in cervical cancer mortality. 
This finding is also confirmed by gynecologic cancer mortality 
statistics from the Singapore Cancer Registry (Suppl. Fig. 2) 
[20]. 

Cervical cancer mortality has been decreasing in most de- 
veloped countries, possibly as a result of early diagnosis and 
improved treatments [1 2,21-23]. Two causes likely explain the 
majority of the trend of decreasing cervical cancer mortality 
that we found in the four East Asian regions. First, mortality 
reductions have resulted from trends of decreasing incidence. 




^ 0 H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1995 1997 1999 2001 2003 2005 2007 2009 

Year 

in Korea (age-standardized, women >20 years) obtained byjoinpoint 



Particularly, cervical cancer incidence has decreased as lesions 
have been detected increasingly early, when they are pre- 
cancerous. The value of cervical cancer screening programs 
is widely accepted, and national screening programs for 
cervical cancer have been introduced in Japan (1983), Korea 
(1988), Taiwan (1995), and Hong Kong (2004). Cervical cancer 
screening programs have led to decreases in the incidence of 
invasive cervical cancer in Japan [7], Korea [24], and Taiwan 
[25]. Further, successful treatment of precancerous lesions 
(such as intraepithelial neoplasm and carcinoma in situ) has 
resulted in a decreasing trend of invasive cervical cancer. 
Second, mortality reductions have resulted from advances 
in cervical cancer therapy, particularly the introduction of 
concurrent chemoradiation. In 1999, Keys et al. [26] demon- 
strated that concurrent chemoradiation is associated with 
better outcomes than radiation alone. Since then, concurrent 
chemoradiation has been accepted as a standard treatment in 
the form of either a primary treatment or adjuvant treatment 
after surgery. 

A worrying finding of our study was that uterine cancer 
mortality rates appeared to be increasing among women 
<50 years in Japan. Most deaths from uterine cancer among 
women <50 years can be attributed to cervical cancers [14]. 
Accordingly, the trend of increasing uterine cancer among 
younger women in Japan may reflect the trend of increasing 
cervical cancer incidence in this same population [27-29]. 
In Korea, cervical cancer mortality rates tended to increase 
among women 20 to 34 years of age after 2004. Although 
this increase was not statistically significant (APC, 6.4%; 95% 
CI, -2.6 to 16.2), further efforts are reguired to improve the 
outcomes in this young age group. 

Despite decreasing trends of cervical cancer mortality in 
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Asian countries, cervical cancer still has the second greatest 
incidence of all cancers among young women in East Asian 
countries [30]. Because cervical cancer has been demonstrated 
to be a preventable disease, additional efforts are warranted 
in East Asia. Specific strategies to prevent cervical cancer are 
reguired, including both primary and secondary preventive 
measures, such as human papillomavirus vaccination and 
national cervical cytology screening. 

Although the trends of decreasing cervical cancer mortality 
are promising, our results show an abrupt increase in uterine 
corpus cancer mortality in Korea. This finding should be inter- 
preted in the context of the abruptly increasing incidence of 
endometrial cancer in East Asia [7,31]. Uterine cancer is mainly 
diagnosed among postmenopausal women. Endometrial can- 
cer constitutes the majority of cases, while uterine sarcoma is 
a rare malignancy that accounts for approximately 3% of all 
uterine cancers [32], Although endometrial cancer is the most 
common malignancy of the female genital tract in Western 
countries, its incidence is rather low in East Asia [33]. Changes 
in risk factors, especially those associated with lifestyle, have 
been suggested as the principal cause of the increasing 
endometrial cancer incidence in East Asia [31]. In particular, 
one of the established risk factors for endometrial cancer is 
an increase in unopposed estrogen, which can result from 
obesity or diabetes mellitus. Based on the trend of increasing 
uterine corpus cancer incidence that has been reported [34], 
we suggest that the burden of mortality from uterine corpus 
cancer will also increase in East Asia within the near future. 

A troubling finding of the present study was the persistently 
high pattern of ovarian cancer mortality rates in Hong Kong, 
Japan, and Singapore, along with the trend of increased mor- 
tality in Korea. In Korea, increases in ovarian cancer mortality 
rates were found for all age groups, except women 20 to 34 
years of age. In Japan and Singapore, it appeared that past 
age-specific decreases ovarian cancer mortality were reversing. 

In the United States, ovarian cancer mortality rates leveled 
off during the 1 980s and declined during the 1 990s, with 
an annual average change of 0.9% [35]. Three or more years 
of oral contraceptive use reduces the risk of ovarian cancer, 
and consequently, widespread use of oral contraceptives has 
contributed to the trend of declining mortality [36]. Although 
oral contraceptives have long been the most common method 
of contraception for women in the United States and European 
countries, the rate of contraceptive use in East Asia has been 
substantially lower. The proportion of the Chinese women 
who used pills was only 2.1 % in 2006 [37], while approximately 
30% of European women used oral contraceptives in 2003 
[38]. Therefore, the protective effects of oral contraceptives 
only contribute minimally to population cancer rates in Korea. 



In addition, early age at menarche, late age at menopause, 
lower fertility rates, and other reproductive factors are also 
risk factors for ovarian cancer. Korea and Japan are among the 
countries that have the lowest total fertility rates. Indeed, the 
total fertility rate has remained below 1.3 in Korea since 2005 
[39]. East Asia underwent rapid industrialization during the 
1960s, and Asian women born after the 1960s have tended 
to undergo menarche at earlier, delay childbirth, and have 
reduced fertility rates. The very low fertility rate and the low 
use of oral contraceptives will presumably sustain the trend 
of increasing ovarian cancer rates in East Asia [40]. Considering 
that epithelial ovarian cancer is mostly found at an advanced 
stage, and has low survival rates, we expect the burden from 
ovarian cancer to increase in Asian countries. Therefore, 
improvements to optimal cytoreductive surgery and new 
therapeutic modalities are urgently required for ovarian cancer. 

In the current study, most of the deaths due to ovarian 
cancer occurred in women older than 50 years. Mortality rates 
for women over 70 years of age showed an increasing trend 
in Asian countries, while rates for women younger than 35 
years remained stable or decreased. The present study shows 
that mortality rates for women over 70 years of age have 
doubled in past 20 years in Korea and Singapore. Considering 
that ovarian cancer incidence has not increased abruptly 
during the same period (and indeed has remained stable) [34], 
the increasing trend of mortality in old age groups could be 
the result of under treatment of ovarian cancer [41]. Elderly 
patients have been less likely to undergo standard treatments 
for ovarian cancer, such as optimal debulking surgery, and 
have been less likely to complete chemotherapy. Indeed, it 
has been reported that, among patients who do receive opti- 
mal treatment, old age is not an independent poor prognostic 
factor [42]. 

The main limitation to this study is the presence of "uterus, 
unspecified site" as the cause of death on many death certifi- 
cates. This made it impossible to evaluate cervical and uterine 
corpus cancer trends separately, based on the WHO mortality 
database alone. We corrected Korean cervical and uterine 
corpus cancer mortality rates using Korea NCIDB. However, we 
were unable to correct the mortality rates for other regions. 
In addition, this study is limited by several problems that are 
inherent to the WHO mortality database. Specifically, some 
mortality data are incomplete and the database does not 
include full coverage of all deaths in every region. Inaccuracies 
in death registration coverage and cross-national differences 
in coding practices should be considered when applying the 
results of this study. 

In conclusion, uterine cancer mortality has decreased in 
Hong Kong, Japan, Korea, and Singapore. After correcting the 
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cervical and uterine corpus mortality rates in Korea, a signifi- 
cant trend of decreasing mortality was found for cervical can- 
cer, and a trend of rapidly increasing mortality was observed 
for uterine corpus cancer. The most important contributor 
to declines in cervical cancer mortality has been the early 
diagnosis and improved treatments. Overall, ovarian cancer 
mortality was stable in East Asia, with the exception of Korea. 
A continuing increase in ovarian cancer mortality should be 
expected because of trend of increasing incidence in East Asia. 
Preventive measures, early detection programs, and standard 
use of optimal therapeutic strategies are urgently reguired, 
particularly for older age groups. Such improvements could 
include obesity control programs, increases in fertility, wider 
oral contraceptive use, optimal cytoreductive surgery, and 
novel target agents. 
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